Phosphatidyglycerol in rat lung. II. Comparison of occurrence, composition, and metabolism in surfactant and residual lung fractions.
A comparison of the occurrence, fatty acid composition, and metabolism of phosphatidyglycerol and phosphatidylcholine in the surfactant and residual fraction of rat lung has been carried out. The surfactant and residual fractions were separated by discontinuous sucrose density gradient centrifugation. The surfactant fraction was found to contain 69 percent phosphatidylcholine and 7 percent phosphatidylglycerol. The residual fraction contained 46 percent phosphatidylcholine and 3 percent phosphatidylglycerol. Phosphatidylcholine and phosphatidylglycerol were found to contain 85 and 79 percent palmitate in the surfactant fraction and 67 and 68 percent in the residual fraction, respectively. Isolated rat lungs were perfused with medium containing [U-14C]glucose, [9,10-3H]palmitate, and [1-14C]acetate and the incorporation into palmitate isolated from the alpha and beta position of phosphatidylcholine and phosphatidylglycerol was determined. Each radioactive substrate was found to be incorporated into palmitate of phosphatidylcholine equally at the alpha and beta position of the surfactant fraction. In the residual fraction the specific activity of the beta position palmitate was found to be twice that of the alpha position. The incorporation of [9,10-3H]palmitate and [1-14C]acetate into palmitate at the alpha and beta positions of phosphatidylglycerol was similar in both the surfactant and residual fractions. In each case palmitate at the alpha position had approximately twice the specific activity of that at the beta position. The incorporation of [U-14C]glucose into phosphatidylglycerol of the surfactant fraction was, however, greater in palmitate at the beta position than at the alpha. The results show that phosphatidylglycerol is associated with the lung surfactant fraction and suggest that palmitate esterified to the alpha and beta positions of phosphatidylglycerol and phosphatidylcholine occurs at different rates and is dependent upon the precursor source of palmitate.